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The main focus during basin inversion often lies on the reactivation or inversion 
of fault movements during either compressional or extensional tectonic inversion. 
Despite the fact that such inversions are often accompanied by a pervasive fluid 
redistribution, the tectonic switch, i.e. the moment during which transition between two 
stress regimes occurs, has often been underexplored. In the High-Ardenne slate belt, 
part of the Rhenohercynian external fold-and-thrust belt at the northern extremity of the 
Variscan orogen (Belgium, Germany), this crustal fluid redistribution is exemplified by 
quartz veins. Their orientation and characteristics have the potential to decipher changes 
in the overall stress regimes at the time of veining and subsequently to define the 
conditions under which tectonic inversion occurred. Both during the compressional (1) 
and extensional (2) Variscan tectonic inversions extensive veining occurred contrary to 
the main contractional stage of the Variscan orogeny, during which quartz veins form 
rather occasionally. 
 
1) In the northeastern part of the High-Ardenne slate belt (North Eifel, Germany), 
two successive types of quartz veins, oriented normal and parallel to bedding 
respectively, are interpreted to reflect the late Carboniferous early Variscan 
compressional tectonic inversion. This inversion represents the switch from the latest 
stage of the extensional stress regime, during which bedding-normal extension veins 
developed regionally, to the early stage of the compressional stress regime, which is 
only reflected by bedding-parallel veins in the upper crust (at about 7 km depth). A 
combined microstructural and microthermometric analysis demonstrates that the 
bedding-normal extension veins developed at near-lithostatic fluid pressures under low-
grade metamorphic conditions and that the bedding-parallel veins formed at lithostatic 
to supralithostatic fluid pressures which were necessary in order to uplift the overburden 
rock column. Such supralithostatic fluid pressures are typical for conditions of a 
tectonic inversion. 
 
2) Evidence of the late Variscan extensional tectonic inversion is found in the 
Herbeumont-Bertrix area (Belgium). This inversion is related to the destabilisation of 
the Variscan orogen as expressed by south-verging folds, kink bands and discordant 
quartz veins that cross-cut the main Variscan cleavage. These veins with complex 
geometries are interpreted as extension fractures which formed initially shortly after the 
tectonic inversion at high fluid pressures and low differential stresses. Afterwards, the 
fluid-filled cavities underwent a shape-modification during increasing differential stress 
and ongoing extensional shearing, eventually giving rise to complex discordant vein 
configurations.  
 
These examples show how the study of veins can contribute to the geodynamic 
reconstruction of the stress state evolution during orogeny. 
